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(54) AZO DYESTUFFS, THEIR MANUFACTURE AND USE 

(71) We, CIBA-GEIGY A.G. a Swiss Body Corporate of Basle, Switzerland do 
hereby declare the invention for which we pray that a patent may be granted to us, and 
the method by which it is to be performed, to be particularly described in and by the 
following statement : — 

The present invention provides azo dyestuifs which contain an acid substituent 
which confers solubility in water, and are of die formula 



(I) 



wherein D denotes the radical of a diazo component, R denotes an optionally substi- 
tuted alkyl or cyclohexyl radical and R' denotes an optionally substituted alkyl or aryl 

10 radical. The diazo radical is a carbocyclic or heterocyclic aromatic radical which can 10 

itself contain an azo group, or which is derived from a compound of, for example, the 
anthraquinone, nitroaryl, phthalocyanine or stilbene series. In particular, die diazo 
radical is a radical of the boizene or naphthalene series. 

The azo dyestufFs according to the present invention contain groups which confer 

15 solubiKty in water, such as, for example sulphonic acid groups or caiboxyl groups, IS 

Above all, the compounds can contain one or more than one fibre reactive radical, m 
paidcular cvcHc fibre-reactive radicals, such as triazine, pyrimidine and cyclobutane 
radicals, and especially a halogenotriazine radical, in the molecule. In addition to bedng 
substituted by groups which confer solubility in water, the azo compounds can be sub- 

20 stituted by further atoms or groups of atoms, both in the radical of the diazo com- 20 

ponent and in the radicals R and R', for example halogen atoms and hydroxyl, amino, 
alkyi, aryl, alkoxy, aryloxy, acylamino, nxtrile, acyl, alkoxycarboxyl, acyloxy or nitro 
groups. If the radical of the diazo component contains in the ortho-position to the azo 
bridge, a metal complex-forming groupj such as for example, a hydroxyl, amino or 

25 carboxyl group or an alkoxy group, such as, for example, a methoxy group, the azo 25 

compounds in question can optionally be converted to their heavy metal (i.e. a metal 
having an atomic number from 23 to 29) complex compoxmds dtiicr before the intro- 
duction of fibre-reactive radicals or afterwards. 

Possible complex-forming metals are, for example, iron, manganese, nickel, copper, 

30 cobalt and chromium. The heavy metal complexes can contain one or two molecules of 30 

azo dyestuff of the formula (1), joined to a metal atom (1 : 1- or 1 : 2-complexes). How- 
ever, in 1 : 2-complexes one of die two Ugand molecules can also be an azo compoimd 
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which is nor of the formula (1), that is to say, for example, a compound of the azo 
benzene type which oontains appropriate oomplex-forming groups. 

Groupmgs capable of reacting with the hydroxyl groups of cellulose or wMi the 
amino groups of polyamides, with the formation of a covalent chemical bond, are appro- 
priate fibre-reactive radicals. Such a grouping in particular, a low molecular weight 
(i.e. of 1 to 4 carbon atoms) alkanoyl or alkylsulphonyl radical subsftimted by a remov- 
a.blc atom or a removable group, i.e. an atom or group which can be removed by reac- 
tion with the hydrcacyl or amino groups of the fibre, a low molecular wei^t alkenoyi or 
alkenesulphonyl radical optionally substituted by a removable atom or a removable 
group, a carbocycHc or heterocyclic radical containing 4-, 5- or 6-membered rings which 
IS substituted by a removable atom or a removable group and is bonded via a carbonyl 
or sulphonyl group, or a triazine or pyrimidine radical substituted by a removable atom 
or a removable group and directly bonded via a carbon atom, or a grouping containing 
such a radical. A six-membered heterocyclic radical with two or three ring nitrogen 
atoms which contains halogen atoms and is bonded via a — NH— group, in particular 
a chloro-l,3,5-tria2ine radical, is preferred as the fibre-reactive radical. 

A possible coupling component is, in particular, the radical of a l,4-dialkyl-6- 
hydroxypyrid-2-one. . 

The present invention relates, in pardcuLar^ to coropouds of the fommla 




wherem R and R' are alkyl radicals with at most 4 carbon mms and wherein D denotes 
the radical of a diazo compoinent of the benzene series. 

A fecial group of cainq>ounds accordiog to the invention sure those of die framula 



-c-*V'«-'^-«-"-fl (3) 



I 4 



X 



wherem D is a sulphobenzene radical, X is a halogm atom and Y is a halogen atom 
or an amino, alkoxy, phenoxy, or mercapto radical. The benzene radical can also carry 
further substtituents in addition to one or two sulphooic acid groups as aJreadv 
mentioned. j 
Particularly valuable compounds are those of the fonnula (3), wherein D' is a 
monosulphobenzene radical, in particular such a radical which contains no fmther sub- 
stituents other than a sulphonic acid group, X is a halogen atom, Y is an aminoben2ene 
(or aminonaphthalene)disulphonic acid radical, and R and R' are each a meihvl or 
ethyl radical. 

A further group otf initeresting compounds are those of the foomuia 



D-N-N- 



(4) 



wherein D is the radical of a diazo component of the benzene or naphthalene series, m 
paraculax such a radical which contains substiments which confer soluhilittr in water, 
R IS an alkyl or aryl radical, Z is a fibre-reacrive radical, in particular a dihalogeno- 
triazme radical or a monohalogenotriazine radical whidi contains an ammonium, amino, 
alkoxy, phenoxy or mercapto radical bonded to a carbon atom, and n is a positive inte- 
ger, preferably between 1 and 4. Valuable compounds of this type are those of the 
fonnula 



3 
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wherein X is a halogen atom, in particular a chlorine or bromine atom, Y is an amino- 
benzene (or aminonaphthalene)-sulphonic acid radical, R' is a low molecular weight 
alkyl radical, in pardcular a methyl radical, and m is 1 or 2. 
5 The manufacture of the azo dyestuffs according to the present invention can be 

carried out by diazotisation of an amine of the formula: D — NH:; and coupling and, 
where q;)propriate, metallisation and/or acyiation in order to introduce a metal and a 
fibre reactive radical, respecdvely. 

The coupling is characterised in that a diazo component of an amine of formula 
10 D-^NHz, in particular such a component of the benzene series, is coupled with a com- 

pound of the f onnula 



r 



(6) 

4 

wherein R and R' are as defined above, in pardcular alkyl radicals with 1 to 4 carbon 

atoms; die resulting azo dyestuif is m)tronally converted to a heavy metal complex by 
15 reacdon widi a heavy meital donor. Tne starting compounds are preferably diazo com- 

ponents which contain a fibre-reactive radical and a group whicii confers solubility in 

water. Possible coupling components fot dyestuffs of the formula (4) are, in pardcular, 

l,4-dia!lkyl-6-hydroxypyrid-2-ones. 

The diazotisation can be carried out by methods which are in themselves known, 
20 for example by means of hydrochloric acid and sodium nitrite. The coupling with the 

pyridone can also be carried out according to methods which are in themselves known, 

in an acid to weakly alkaline medium. 

The reaction wiith the heavy metal donor can be carried out according to custom- 
ary methods, in various solvents, such as, for example, water, ethanol, formamide, gly- 
25 col-eithers and p3nridine, depending on the solubility of the components, optionally at 

devated temperature, and in a weakly acid to alkaline mediiun. 

As diazo components which can be employed for the manufaomfe of the com- 
pounds according to the invention, or the corre^onding heavy metal complexes, the 

diazo compounds of the following amines may be mentioned: 
30 , Anilinie, 

l-Amino-4-chlorobenzette, 

1 -Amino-4-bromobenzcne, 

1 - Amino-4-methylbenzene, 

l-Amino-4-nitroben2enc, • 
35 l-Amino-4-cyanobeiizene, 

l-Amino-2,5-dicyanobenzene, 

l-Amino-4Hniethylsulphonylbenzen!e, 

1 -Amino-4-alkoKycaTbaaylbcnzene, 

1 -Amino.2,4-dichlorol>enzene, 
40 l-Amino-2,4-dibromobenzene, 

1 -Amino-2-methyl-4-chlorobenzene, 

l-Amino-2-tri£luoromethyl-4-chlorobenzene, 

1 -Amino-2-cyano-4-chlorobenzene, 

l-Amino-2-methoxycarbonyl-4-chloroben2ene, 
45 l-rAmino-2-methoxycarbonyl-4-nitrobenzene, 

1 - Amino-2-chloro-4-cyanobenzene, 

l-Amino-2-chloro-4-nitrobenzene, 

l-Amino-2-bromo-4-nitrobenzene, 

l-An]ino-2-cfaloro-4-ethoxycarboaylbenzene, 
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l-Amino-2-chloro-4-niethyisulphonylbenzene, 

l-AminO'2-methylsuIphonyl-4-chIorobenzenL\ 

l-Ainino-2,4-dmitro-6-methylsulphonyibenzenc, 

l-Amino-254-dinitro-6-(2'-hydrox\eth\1sulphonyl -benzene, 
5 1 - Amino-2,4-dinitro-6-(2 '-chloroethylsulphonyl'-bcnzene, 5 

I ^Ainino-2-inethylsuiphonyl-4-nitrobenzcnc, 

l-Aiiiino-4-methylsulphonyl-2-nitrobenzene, 

1 -Amino-2,4-dinitrobenzene, 

1 -Ainino-2,4-dicyanobenzene, 
10 l-Ainino-2-cyan6-4-methylsulphoin ibcnzene, 10 

l-Amino.2,6-dichlaro-4-cyanobenzene, 

1 -Amino-2,6-dichloro-4-nitrobenzene, 

l-Ammo-2,4-dicyano-6-ohiorobenzene, 

4-Aminobeii2oic acid cyclohexyl esier, 
1^ l-Amino.2.4-dinitro-6-chloroben2enc and in panicular 15 

1 - Amino-2-cy ano-4-iiitrobenzene, 

1- l-Aininobenzene-2-» -3- or -4-sulphunamide, >uch as the 
N-methyl- or N^N-dimethyl- or -diediyj amide, 

2- Aminonaphthalene-6-sulphonic acid-X,- -isopropoxypropvlamidc, 

l-Aminobenzene-2-, -3- or -4-sulphonic acid-N,v-isopropaxy-propylamide, 20 
1 -Aniinobenzene-2-, -3- or -4-sulphv)nic acid-X-isopropylamide, 
l-Ammobenzene-2-, -3- or --^-suiphonic acid-X,>-methoxvpropvlamide, 
l-Anijnobenzene-2-, -3- or -4-sulphonic acid-N%N-bis- jS-hvdroxvethvi^-amide, 

1- Ainino-4-chlorobenzene-2-suiphonainide, 

and the N-substituted derivatives, 25 

4-Aminoa2obenzene5 

3,2 '-Dimethyl-4-aminoazobenzene5 

2- Methyl-5-inethoxy-4-aniinoa2obenzene, 
4-Amino-2-nitroazobcn2ene, 

30 235-Dimethoxy-4-aminoazobenzene, 30 

4'-Methoxy-4-aminoazobenzene, 

2- Methyl-4'-methoxy-4-aminoazoben2ene, 
3,6,4'-Trimethoxy-4-aminoazoben2ene, 
4'-Chloro-4-aininoazobenzene, 

35 2'- or 3'-chloro-4-aminoazobcnzene, 35 

3 -Nitro-4-ainino-2' ,4 '-dichloroazobenzene, 
4-Aminoazobenzene-4'-sulphonainide, 

1- or 2-Aminonaphthalene, 
4-Methoxy-5-chloro-2-aminophenol3 

40 6-Acetylamino-4-'Chloro-2-aminophenol, 40 

6-Xitro-4-chloro-2-aniinophenol5 
6-Ni tro-4-methyi-2 -aminophenol, 

3- Aniino-4-hydroxy-acetophenone, 
6-Nitro-4-acetylamino-2-aininophenol, 

45 5-Nitro-3-amino-4-hydroxy'-acetophenone, 45 

2- Aininophenol-4-carboxylic acid amide, 
456-Dichloro-2-aminophenol, 

3 ,4,6-Trichloro-2-aniinopheno I , 

4- Nitro-6-chlorx>-2-aminophenol, 

50 6-Nitro- or 6-chloro-2-aminophenol-4-iulphonamide^ 50 

4-Nitro-2-aminophenol-5- or -6-sulphonamide, 

2-Aminophenol-5-methylsulphcMie, 

2-Aminophenol, 

4- or 5«Nitro«2-aminophenol, 
55 4- or 5-Chloro-2-aminophenoU 55 

4,5 -Dichloro-2-aiuinophenol, 

4-Chloro-5-nitro-2-aminophenol, 

2-AininopkenoM- or -5-sulphonic acid, 

3,4,6-Trichlon>aininophenol, 
60 4-Chloro-2-aniinophenol-6-sulphonic acid, 60 

6-Chloro-2-aminophenol-4-sulphonic acid, 

4-Nitro-2-aminophenol-6-sulphomc acid, 

6-Nitro-2-aminopbenoI-4-sulphoiiic acid, 

2-Aniinophenol-4,6-disiilphcmic acid, 
65 4,6-Dinitro-2-aminophenol, 65 
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6-Acetylamincx-2-aininophenoK4-sulphonic acid, 

4-Acetylamino-2-aininophenol-6-suIphonic acid, 

4-Methyl-2-aminophenol, 

4-MeThoxy-2-aminophenol3 
5 2-Aininophenol-4-sulphonamide, ^ 

2-Ainin<^henol-4-sulph(>ne-N-^-hydroxyethylainide, 

2-Aminophaial«4-siilphone-N-niethylamide, 

2-Ainiiiophenol-5-sulphoiiamide5 

4-Chloro~2-aminophenol-5- or -6-sulphonamide, 
10 2-AininopheiioU4-sulphoFne-N,N-diinethylaniide, *v 

2-Aminophenol-4-methyisulphone, 

2-Aminopheiiol-4-othylsulphone, 

6-Acetylamino-4-nitro-2-ammophenol, 

2-Aimnopheiioi-4,^-hydroxyethylsulphone, 
15 Anthranilic acid, 

2*Amino^3-naphdioic acid, 

4- or S-Chloroanthranilic acid, 

4- or 5-Nitxoandiranilic acid, 

4- or S-Acetylaminoanthranilic acid, 
20 4- or 5-Sulphoantfaranilic acid, 

Anthranilic acid-4-siilphonamide, 

Anthranilic acid-4- or -5,^-hydroxyethylsulphone, 

Anthranilic acid-4- or -5-ethylsulphone, 

4-Chloro-2-aminophenol-5-sulphonic acid-N-methylamide, 
25 4- or 5-Benzoylaminoanthranilic acid, 

2-Anisidine, 

4- or 5-Chlaro-2-aaisidine, 
4- or 5-Nitro-2-anisidine, 
2-Anisidine-4- or -5-sulphonic acid, 
30 2-Methoxy-5-methylaniline, 
2,5-Dimediaxyaniline, 

2-Anisidine-4- or -5-v&-hydroxyethylsalphone, 

2-Amino-l-naphthol-4,8-disulphonic acid, 

l-Aniino-2-naphthol-4-sulphonic add, 
35 l-Aniino-2-naphthol-4-sulphonamide, 

6-Nitro-l-amino-2-naphthol-4-sulphonic acid, 

6-Acetylamino- l-amino-2-naphthol-4-sulphomc acid, 

4-(2%5'-Disulphophenylazo)-2-methoxy-5-niethylanilitte, 

4-<2',5'-I>isulphophenylaz?o)-2,5-dimethoxyaniline, 
40 4-(2',5'-DisulphophenyIazo)-2-methoxy-l-naphthylamino-6-sulphonic acid, 40 

4-(l',5'-I>isulphonaphth-2'-yla2o)-2,5-dimeihoxyaniline, 

4-(2',3'- or 4'-Sulphophenylazo)-2-medioxyaniiine, 

Dianisidine, 

Benzidine-3,3'-dicarboxylic acidj 
45 4-(2'-, 3'- or 4'-Siilphophenylaza)-2-methoxy-5-methyianiline, 

4-(2'-, 3'- or 4'-Sulphophenyla2o)-2,5-dimethoxyaniline, 

4-(2',5'- or 3',5'-Disulphophenylazo)-2-methoxyaniline, 

4-(3',5'-Disulphophenylazo)-2-niethoxy-5-methylaiiiline, 

4-(3 %5 '-Disulphophenyla2o)-2,5-dimethoxyaniline, 
50 4-(2'-Carboxy-4'- or -5'-sulphophenylazo)-2-mcthoxyaniline, 

4-P'-Cart)Qxy-4- or -5'-sulphophenyla2o)-2,5-dimethoxyaniline, 

4-<2'-Carboxy-4'- or -5'-sulphophenyIazo>2-meAc«y-5-methylani'l^ 

4-(6',8 '-Disulphonaphiii-2'-ylazo>2-inetlioxy 

4-(6%8'-Disulphonaphth-2'-ylazo)-2-nieihoxyamline, 
55 4-(6%8'-Disulphonaphth-2'-ylazo)-2-methoxy-5-methoxyaxiiline, 

4-(6%8'-DisuIphonapbih-2'-yla2o)-2,5-dimetfioxyaniline, 

4-Ph€nylazo-2-anunophenoL 

Metanilic add, 

Sulphanilic acid, 
60 Or&anMic add 

1- Ainino-4-inethylbenzene-2-siilphomc add, 

Aniline-2,5-disulphoaic add, 

2- Naphthylaminc- 1 -soilphonic add, 
2*Naphthylaixkine-l,5-disulphonic add, 

65 2-Naph&ylaJicuxi&4>8-disiilphDoic add. 
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2-INaplithylaiiiine-4,6,8- or -3a6,8-msulphQaic acul, 
l-Amino^-(i&-sulphatX)ethyl-suiphonyl)-ben2ene, 
l-Ammo-3-()8'-sulphatoethyl)-sulphonyl)-benzene, 
l-Ainin<>-2-medto(Ky-4-QS-siilphatoethylsulphonyl)-^ 
5 l-Aniino-4-(iff-sdphatoediylsulphonamido)-benzene, 5 

l-Amiiu>-4-<;i&-hydroxyeidiylsuiphonyl)-benzen 

As coupling components there may be mentioned : 
l-Ethyl-4-methyl-6-hydroxypyiidone(2)3 
l-<iff-Hydrofxyetiiyl)-4-methyl-6-hydroxy-pyiidone(2), 
10 l-Methyl-4-pheiiyl-6-hydroxy-pyridone(2)5 10 

l-Butyl-4-methyl-6-hydroxy-pyridme(2)5 
l-Ethyl-4-hexyl-6-hydro!xy-pyirLdone(2)5 
l-Issopropyl-4-methyl-6-hydrcMcy-'pyxidone(2), 
l-Bdiyl-4-phenytl-6-hydroxy-pyrid0ne(2), 
15 l,4-Dimediyl-6-hydroxy-pyridone(2)5 15 

l-<iP-Methoxyetiiy'l)-4-methyI-6-hydroxy-pyrido!ne(2), 
l-Propyl-4-meithyl-6-hydroxy-pyridone(2)a 
l-<|/S-AnMnoediyl)-4-methyl-6-hydroxypyridane(2). 

Azo dyestuffs of the present invention, ox the corresponding heavy metal com- 
20 plexes, which ccmtaitt one or motre fibze-reactive groups csai be manuifactured by em- 20 

ploying diazo or coupling components which already contain fibre-readtive groups. 
However, in many cases it is also possible to introduce reactive groups subsequently mto 
•the azo compounds. Those compounds of formula (1) which contain a six-memboied 
heterocyclic reactive radical bonded via an amino group, are of particular interest. 
25 The introductioa of the fibre-reactive radical is preferably effected by acylating 25 

appropriate aminoazo compounds or coupling components which contain an amino 
group which can be acylated, or appropriate diazo components, which, in addition to 
the amino group to be diazotised, contain a further ammo group which can be acylated, 
or a group wtuch can be converted to an amino groi^ which can be acylated, for 
^ example by reduction or saponification, such as, for example, the nitro group or the 30 

acetylamino group. The tenn " acylating " as used herein means reacting with a com- 
pound introducing a —CO — Ri group where Ri denotes an organic radical, such as a 
carboxylic acid halide or anhydride or a compound which reacts in a similar manner to 
such a halide otr anhydride, for example halogenated hetoiocyclic compounds containing 
35 reactive halogen atoms e.g. halogenotriazines and hak>genopyrimidines. 35 

Appropriate diazo components which, as described above, are suitable for !ntn>- 
dudng a fibre-reactive radical, are, for example: 
l,3-Diaminobenzenc-4-sulphonic add, 

1.3- Diaminobenzene-4,6-disulphanic add, 

^ l,4-Diaminobenzene-2-su]phoinic acid, 40 

1.4- Diaminobenzenj&-2,5- or -2,6-disulphoiaic add, 
l-Amino-4-nitrobeDzenei, 
l-Aniizio-2-chloro-4-nitrobenzene, 
l,3-Diamino-4-mediylbexizeae-6-su^hc!iuc add, 

45 6-Ace!tylamino-4-diloro-2-aminoph£^ol, 45 

6-^Nitro-4-n2ethyl-2-anm]DpheiK>], 
4-'NittED-2-aminophenol-5-lulphonic acid, 
6*AcetyIamiDO-l*anuno-2-naphthol-4-su4>homc acid, 

as wdl as compounds already mentioned in the redtation of possible diazo components. 
50 The coupling products, for example of the above-mentioned diazo components 50 

with appropriate pyridones are possible aminoazo compounds which can be introduced 

into the fibre-reactive radicals after the coupUng. 

The halides or anhydrides of organic acids which contain easily replaceable atoms 

or groups of aitJoms are, in particular, possible acylating agents which, in addition to 
55 die acylating radical, also contain a reactive radical. 55 

As an acylating agent contaming a fibre-reacdve radical, the following may for 

example be mentioned : 

Chloro- or bromoacetyl chloride, 

j8-Chloro- or ^-bromopropionyl chloride, 
60 a^-Dichlonv or a^-dibromopropionyl diioride, 60 

Chloromaldc add anhydride, 

Carbylsulphate, 

Acryloyl chloride, 

,i(?-Chloro- or ^-bromoacryloyl chloride, 
65 a-Chloro- or <K-bFCHnoacryloyl chloride, 65 
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aj^-Dichloro- or -dibromoacryloyl chloride, 
Trichioroacryloyl chloride, 
Chlorocrotonyl chloride, 
Propiolic acid chloride, 

5 355-Dimtro-4-chlorobenzene-siilphonic acid or -carboxylic acid chloride, 5 

3-Nitro-4-chloroben2ene-suJphonic acid or -carboxylic acid chloride, 
2^3,3-Tetrafluorocyclobutane-l-carboxylic acid chloride, 
2,2,3,3-Tetrafluorocyclobutyl-acrylic acid chloride, 

^-Oiloroethylsiilphonyl-endomethylene-cyclohcxanecarboxylic acid chloride, 
10 Acrylsulphonyl-endomethylene-cyclohexanecarboxylic acid chloride, 10 

and, above all, heterocyclic acid halides and their derivatives, such as the 
2-ChlorobenzoxazQle carboxylic acid chlorides, 

2-Qik>Fobenzthiazale carboxylic acid chlorides or -sulphonic add chlorides, and, above 
all, the following compounds possessing at least 2 nitrogen atoms as hetero-atwms in a 
15 6-membered heterocyclic ring: 15 
4,5-Dichloa'o-l-phenylpyridazonecarboxylic acid chloride or -sulphonic add chloride, 

4.5- Dichloropyrida2onepropiamc add chloride, 

1,4-Dichlorophthalaziaecarboxylic add chloride or -sulphonic acid chloride, 

2.3- Dichlaroquinoxalinecarboxylic acid chloride or -sulphonic add chloride, 

20 2,4-Dichloroquinazolinecarboxylic acid chloride or -sulphonic acid chlodde, 20 

2-MeithanesulphonyM-chloro-6-methylpyrimidine, 
Tetrachloropyridazine, 

2.4- Bis-methanesulphonyi-6-methylpyriniidine, 
2,4,6-Tri- or 2,4,5,6-tetrachioropyrimidine, 

25 2,4,6-Tri- or 2,4,5,6-tetrabromopyrimidine, 25 

2-MethanesulphonyM,5 -dichloro-6-methylpyrimidine, 
2,4-Dichloropyrimidine-5-sulphomc acid, 
5-Nitro^ or 5-cyano^2,4,6-trichloropyrimidine, 

2.6- Bis-methanesulphonylp>Tidine-4-carboxylic acid chloride, 

30 2,4-Dichlon>5-chloromethyl-6-niefthyl-pyrimidine, 30 

2,4-DibrQmo-5-bromomethyl-6-methyl-pyrimidine, 

2,4-Didilaro-5-chloTKMnethylpyrimidine, 

2,4-Dibromo-5-bromomethylpyriniiduie, 

2,5,6-Trichloro-4-methylpyrimidine, 
35 2,6-I>idiloro-4-trichloromethylpyrimidine or, in particular 35 

2,4-BismethylsulphonyI-5 -chloro-6-methylpyrimidine, 

2;,4,6-Trimediylsulphonyl-l,3,5-triazine, 

2,4-Didd^0(iop3rrimidine, 

3,6-Dichloropyridazine, 

40 3,6-Dichloropyrida2ine-5-carboxylic acid chloride, 40 

2,6-Dldiloiio- or 2,6-di^onio-4-carboethosypyrimidine, 

2.4.5- Triddoropyrimidine, 

2^4-Dichloropyiimidine-6-carboxylic add chlcaidc, 
2,4-Dichiorop5nrimidine-5-carboxylic acid chloride, 

45 2,6-Dichloro- or 2,6-dibromopyrimidine-4- or -5-carboxylic add or -sulphonic add 45 

amides or -4- or -5-sulphomc add chloride, 

2,4:^,6-Tetrachlo«)pyrida2ine, 

5-Bromo-2,456-trichloropyiTmidine, 

5-Acetyl-2,4,6-trichloropyrimidine, 
-50^ 5-Ni!tro-6-methyl-2,4-dichlaropyrinudine, 50 

2-GMoioben2thiazole-6-carboxylic add chloride, 

2-Chloroben2thiazole-6-sulphonic acid chloride, 

5-Nitro-6-methyl-2,4-dichloropyrinudine, 

2.4.6- Trichloro-5-bromopyriniidine, 

55 2,435,6-Teitrafluoropyrimidine, 55 
4,6-Difluoro-5-chloropyrimidhie, 
2,4,6-Trifluaro-5-chloropyrimidhie, 

2.4.5- TrifluQropyrimidine, . . ^ ^. 

2.4.6- Trichloro^ (-tribromo- or -triflu!oro)-l,3,5"tnazines, and 4,6-dKhl)oro (dibromo- 

60 or -difluoro)-l,3,5-tria2ines which are substituted m the 2-position by an aryl or alkyl 60 
radical^ for example a phenyl, methyl or ethyl radical, or by die radical of an aliphadc 
or aromadc mercapto compound bended via the sulphur atom, or by the radical of an 
aliphatic or aromatic hydroxy compound bonded via the oxygen atom, or, in pardcular, 
by an NH2 group or by die radical of tn aliphatic, heterocyclic or aromadc amino 

65 compound bonded via the nitrogen atom. As sudi compounds, the radicals of which o5 
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can be bonded in the 2-positio<a to the triazine nucleus by reacdxm with trihalogeno- 
triazineS) include die following: ab'phatic or aromatic mercapto or hydroxy compounds, 
such as thioolcohols, thioglycoUic acid, thiophenols, alkoxyalkanols, mediyl alcohol, 
ethyl alcohol or isopropyl alcohol, glycollic acid, phenol, cWorophenois or nitrophenols, 

5 phenolcarboxyHc and phenolsulphonic acids, naphthols and naphtholsulphonic adds, in 5 

particular ammonia and compounds containing amino groups which can be acylated, 
such as hydroxylamine, hydrazine, phenylhyckazine, phenylhydrazinesulphonic acid^ 
glycol raonoalkyl ethers, methylamine, ethylamine, isopropylamin^ methoxyediylamine, 
metbosypropylamine, dimethylamine, diethylamme, mediylpheaylamine, ethylene- 

0 phenylamine, chlbroethylamine, ethanolamines^ propandamines, ben^y^Iaminc, cydo- 10 

h^ylamine, morpholine^ piperidine, piperazine, aminocarbonic acid esters, aminoacetic 
acid ethyl ester, axninoethane-sulphonic add, N-methylaminoethanesulphonic acid, but, 
aboive alL| aromatic amines^ such as aniline, N-methylaniline, toluidines^ xylidines, 
ctiUxcoanUines, or m-aminoacetanilide, aminophenols, anisidine, pheneddiue and, in 

5 particular, anilmes containing add groups, sixlphanilic add, methanilic add, ordianilic 15 
acid, anihnedisulphonic add, aminobenzylsulphonic add, aniline-to-metMnesulphcxnc 

acid, axninobenzeaiedicarbozylic acidsr, naphthylaminomonosulphonic, -disulphonic and 

-trisiilphomc adds, aminobenzoic adds, such as Z-hydroxy-S-asminobenzoic add, Sitid 

in addition also colouied con^Mxinds, or compounds widi dyestuff character, for ex- 
;0 ample 4-mtio^'-an]inostilbenedisuiIphQmc add, 2-nitro-4'-aniinoHliphenylanidno-43'- 20 

stilbene-disulphonic acid, 2-nitro-4'-aminodiphenylamine-4,3'--disiilphomc add and, in 

particular, aminoazo dyestuffs or aminoanthraquinones or phthalocyanines which still 

oontain at least oae reactive amino group. 

The introduction of the substituent in the 2-position of the triazine radical can also 
<5 be effected after the condensation with the starting diamine or after the reactkm, 25 

according to the invention, to give the azo dyestufF of ^e formula (1). 

In addition to the fibre-reactive radicals which can be intitoduced by acylation, 

funher such radicals which may be mentioned are, for example, the vinylsulplwMie, the 

^-sulphatD^ or -thiosidphatoediyisulphooe, /?-thiosulphatopiiopk>nylamide, the iff-thio- 
0 sulphatoethylsulphonylamide or the sulphonic add-N,^-5ulphatoethyIamidie giKmps, 

which can be introduced into the diazo component m another way, for example by 

ester formation or thioester fonnatiion. 

As compounds which contain a fibre-reacdve radical which cannot be initroduced 

by acylation, and in which the fibre-reactive radical is thus pref^ably not bonded via 
*5 an ammo group, but is bonded direcdy to the benzene radkaJ, the sulpho esters of the 35 

f oUowing stilphones may, in particular, be mentioned : 

l-Ammo-2-medioxy-5-(,&-hydroxyethyl)-phenylsulphoine, 

l-Aminobenzene-3- or -4-i/8-hydioxyethyl5ulphone, 

l-^Amino-2-metfayl-benzene-5-^-hy<k0xye!thylsulphone, 
^ l-AnuiK)^*C'^-hydroxyethylsulphanylpropiony]an3^^ 40 

l-AminoM|HQ8.hydroxyeithylsalphonylamino)-benzen^ 

as wejl as reactive compounds which can be obtaineid via the appropiiate methylols by 
Einhom's method, such as, for example, l-amino-4-cMon)acetylaminon]jediyi-benzene 
or l-amino-3-diloroacetylanunomethyl-benzene-6-sulphonic add. 

[5 The condensation wirtfa the acid halides or anhydrides, or widi the heterocyclic 45 

halogen compounds, is advantageously carried out in the presence o!f add-binding 
agents, such as, for example, sodium carbonate. Of course, all these reactions should be 
carried out in such a manner that an unsaturated bond or a iqplaceable halogen atom 
still remaii^ in die end product. 

►0 The azo dyestuffs of the present invention as well as their heavy metal complexes 50 

are suitable for dyeing and printing widdy different types of materials, particularly 
textile nM-terials, such as, for example, silk, leather, wool, synthetic fibres of polyamides 
and polyurethanes, polyester fibres or polyacrylonitrile fibres, and polyhydroxylic 
materiails, such as, for example, cellulose-containing nmerials of fibxiyus structure^ such 

6 as linen, cellulose, regenerated cellulose and cotton. 55 

The non-metallised azo compounds according to (the invention are particularly 
iniQxstant as dyestufis. 

However, the most important compounds are ±ose azo dyesmfis according to the 
invention which contain a fibre-reactive radical and a group which confers solubility m 

0 water, in particular a sulphonic add group. These dyesniffs are preferably employed for 60 

dydng nitrogen-containing fibres, such as, for example, of polyamides, polyur^hanes, 
silk, leather and in particular wool, for example fnmn weakly add, neimal or weakly 
alkaline baiths, optionally with the addition of customary auxiliaries, for example ethyl- 
ene oxide condensation products of high molecular wdg^t amines, ondy above a£l, for 

»5 dyeing cellulose materials, in particular cotton, fcHr example by the exhaustion process 65 
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from a dilute liquor, from alkaline baths c^tionaliy having a high salt content, and in 
particular by the pad-dyeing process, according to which the article is impregnated 
with aqueous dyesuifF solutions which optionally also contain salt, and the dyestuffs are 
fixed after an alkali treatment or in the presence of alkali, optionally under the acdon 
5 of heat. 5 
The water-soluble reactive dyestuffs according to the invention show an excellent 
build-up capacity. They are also suitable for printing, in paxtticular on cotton, and also 
for prinung nitrogen-contaimng fibres, for example of wool, silk or mixed fabrics con- 
taining wool. 

10 The dyeings and printings are generally distinguished by interesting and valuable 10 

greenish-dnged yellow, very pure and brilliant shades. The dydngs and printings ex- 
hibit good stabihtir to acids and alkalis, and good stability to syndiedc resin finidiing 
agents, have a good fastness to light and, in particidar on cotton, an outstandiag fastness 
to wet treatmentts. The high degree of fixadon and the easy removability of non-iixed 

15 dyestuff is also wondi mentioning. 15 
In order to improve the fastness to wet treatments, ir is advisable to rinse the dye- 
ings and printings obtained thoroughly with cold and hot water, opdonaJlly with the 
addition of an agent which has a dispersing effea and promotes the diffusion of die 
non-fixed material. 

20 In the Examples which follow, and which further illustrate the present invention, 20 

the parts, unless otherwise indicated, denote parts by wdghi, and the percentages de- 
note percentages by weight. The relationship of parts by weight to pares by voltune is 
the same as oif the gram to the cm^. 

Example 1. 

25 A solution of 18.5 parts of cyanuric chloride in 50 parts of acetone is added to a 25 

neutral solution of 26.8 parts of l,3-diaminobenzene-4,6-disulphonic acid in 500 parts 
of water at 0 to 5°C, and die pH-value is kept at between 6 and 7 during the condensa- 
tion by addiag, dropwise, 2 N sodium hydroxide solution. When condensation is 
complete, the resulting monocondensation product is diazotised at 0 to 5 °C in the 

30 customary manner. A neutral solution of 15.3 parts of l-ethyl-6-hydn)xy-4-mediyl- 30 
pyrid0ne(2) is dien added to the solution of the diazonium salt. The coupling mixture 
is adjusted, over die course of about 1 hour, to a pH of 7 by adding 2 N sodium 
hydroxide solution. The solution of the dichlorotriazine dyestuff is dien treated with a 
neutral soluticm of 17.3 parts of l-aminobenzene-3-sulphonic acid and wanned to 40 

35 to 45**C, die pH being kept at between 6 and 7 by adding 2 N sodium hydroxide 35 

solution drmmmr The dyestuff formed is isolated by crinkling sodium chloride into 
the mixture,*and is filtered aS and dried. The product dyes cotton in very pur^ strongly 
greenish-tinged yellow shades. An identical dyestuff is also obuiined if the primary 
monocondensation product of l,3-diaminobenzene-4,6-disulpbonic acid and cyanuric 

40 chloride is firstly condensed with l-aminoben2ene-3-suliA<Hiic acid, and subseqiwfiidy 40 

coupled to l-ethyl-6-hydroxy-4-melhyl-pyridone(2). 

The manufacture of the coupling component l-ethyl-6-hydroxy-4-methyl- 
pyridone-(2) is carried out by boiling l-ethyl-6-hydroxy-4-methyl-pyridone-(2)-3- 
caxbonamide for several hours with approximately 20% strength sodiinn hydixixide 

45 solution, and subsequently acidifying with hydrochloric acid, whereupon the decarboxy- 45 

lated product of melting point 134 — 136°C precipitates in a crystalline form. 

l-Ethyl-6-hydroxy-4-methylpyridone(2) is obtained by heating l-ethyl-3-cyano-4- 
methyl-6-Jhydroxypyridone(2) in aqueous 75% strength sulphuric acid sohition at 
130°C until the evolution of carbon dioxide is complete. 

50 If the amines indicated in the second column in the following table are employed 50 

instead of l-aminobenzene-3-sulphonic acid (to replace one chlorine atom in the 
dichlorotriazine dyestuff), and the pyridones specified in the third column in the tabic 
are employed instead of l-ediyl-6-hydroxy-4-methyl-pyridone-(2), further yellow 
dyestuffs having good, fasmess properties are obtained. 
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Amines 


Pyridones 


1 


3-Amino "benzoic acid 


1 -Methyl-4-phenyl-6-hydroxy- 
pyridone-2 


2 


4-'Arainoben2ole acid 


1 -Isopropyl-4-methyl-.6-hydroxy-. 
pyridone-2 


3 


1 -Aniinobenzene-3- 
methanesulphonic acid 


1 ~( P-Acetjaaminoethyl )-4-methyl- 
6~hydroxypyridone— 2 


4 


2-Amino-5-sulplio- 
benzoic acid 


1 -Benzyl-4-methyl-6-hydroxy- 
pyridone-2 


5 


N-Methylaniline-4- 
suiphonic acid 


1 f4-Dlethyl-6-hydroxypyridone-2 


6 


Aniline-2 ,4-disulphonic 
acid 


1 -Butyl-4-ethyl-6-hydroxy- 
pyridone-2 


7 


Anthranilic acid m- 
me thane sulphonic acid 


l-Ethyl-4-methyl-6-hydroxy- 
pyridone-2 


8 


Aminoxne thanesulphonic 
acid 


1 - ( 0-Phenoxye thyl )~4-methyl-6- 
hy droxy pyridone -2 


9 


Aniline 


1 -Me thyl-4-butyl-6-hydroxy- 
py^idone-2 


10 


Dime thy lamina 


1 -Cycloh€xyl-4-methyl-6- 
hydroxypyridone-2 


11 


Biethanolamine 


1 -Ethyl-4-me thyl-6-hydroxy- 

pyridone~2 


12 


Methylamine 


1 -Me thyl-4-( 4 ' -me thoxyphenyl ) - 
6-hydro xypyri don^-2 


13 


Methyl taurine 


1 f4-Dimethyl-6-hydroaqr- 
pyridone-2 


U 


Morpholine 


1 -Ethyl-4-methyl-6-hydroxy- 
pyridone-2 


15 


Ammonia 


1 -Ethyl-4-methyl-6-hydroxy- 
pyridone-2 


16 


1 -Aininobenzene-2- 
sulphonic acid 


1 - ( r-Hydroxy propyl )-4-ben2yl- 
6-hydroxypyridone-2 


17 


2-Aiainotoluene-4- 
sulphonic acid 


1 ,4-Diisopropyl-6-hydroxy- 
pyridone-2 


18 


1 -Naphthylamine-5- 
sulphonic acid 


1-(p-Chloroethyl)-4-ethyl-6- 
hy d r oxypy rid one -2 


19 


1 -Naphthylamine -4 , 6- 
disulphonic acid 


1-(2' ,3*«Dihydroxypropyl)-4- 
m e thy 1 - 6 -hy d ro xy pyridone -2 


20 


1 -:Haphthylamine-3 » 5 > 7- 
trisulphonic 'acid 


1 f4-Diethyl-6-hydroxy- 
pyridone-2 
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Example 2. 

47.4 parts of the aminoazo dyestuff of the formula 

SOjH 



CK2CH3 

(manufactured by coupling 31 parts of l-amino^3-acetylaminobenzene-4,6-disulphonic 
5 acid wldi 15.3 parts of l-ethyl-6-hydroxy-4-methyl-p3rridon.e<-(2) and subsequently 5 

saponifying the ace^lamino group with 2 N hydrochloric acid)> are dissolved neutral 
in 500 parts of water, and a solution of 18.5 parts of cyanuric chlodde in 50 parts oi 
acetone is added. The pH-value during the condiensadon is kept between 6 and 7 by 
adding 2 N sodiimi hydroxide soludon djnopwise. When condensaticHi is ccxnplete 
JO the dichlorotriazinc dyestuff is salted out, filtered off and mixed with a concentrated 10 

solution of 5 parts of disodium phosphate and 5 parts of monosodiiun phosphate, an^: 
dried in vacuo at 40 to 50^C. 

The dyestuff thus obtained dyes cotton in very pure, strongly greenish-tinged 
yellow shades. 

15 Similar ydlow dyestuff s are obtained if, instead of cyanuric chloride, equivalent 15 

amounts of «,^-dibromopropionyl chloride, chloroacetj'l, chloride, «-bromoacryloyl 
chloride, 44-dichion>pyridazonepropionyl chloride, 2,3-dichloToquinoxalinecarboxylic 
acid chloride, 2,4,5,6-tetrachIoropyrimidine, 2,4,6-trifluoro-5-chloropyrimidine, 2,4-bis- 
methylsulphonyl - 5 - chloro - 6 - methylpyrimidine, 2,4 - dichlono - pyrimidine- 

20 5 - carboxylic acid chloride, 3,6 - dichloropyridazine - 5 - carboxylic add chloride, 20 

2,4 - dichloro - 6 - methyl - 1,3,5 - triazine, 2,4 - dichloro - 6 - phenoxy - 1,3,5- 
tria^ne, 2 - amino - 4,6 - dichlo(rotriazine, cyanuric bromide or 2-methozy-4>6-di- 
chloro- 1,3,5-triazine, arc employed. 

Example 3. 

25 23 pares of 2-isopropoxy-4,6-dichloro-l53,5-triazine are added to a neutral solution 25 

of 26.8 parts of 13-diaminoben2ene-4,6-disulphonic acid in 500 pans of water, and the 
reaction mixture is warmed to 40 to 45 ^C. The pH-value is kept at between 6 and 7 
during the condensation by adding 1 N sodium hydroxide solution dropwise. When 
cond^satton is complete, the compound thus obtained is diazodsed in the customary 

30 manner by adding 25 parts of 4 N sodium nitrite soluidon and 25 parts of 30% strengdi 30 

hydrochloric acid. The pure yellow suspension of the diaz(»uum sdt is then treated with 
a neutral soluti<Hi of 15.3 parts of l-ethyl-6-hydroxy-4-methyl-pyridone-(2). The 
coupling mixture is neutralised by adding 2 N sodium hydroxide solution daropwisc. 
The dyestuff formed is then salted out with pocassium chloride, filtered off and dried. 

3^ The product dyes cotton in very pure, strongly greenish-tinged yellow shades. 35 

If the appropriate amount of l-meithyl-6-hydroxy-4-methylpyridone(2) is used 
as the coupling component, a dyestuff having very similar properties is obtained. 

Example 4. 

The procedure of Example 2 is followed, but a solution of 53 parts of the disodiiun 
40 salt of l-aniinc>-4-(4'-aniinophenylamino)-anthraquinone-2,3'-disulphomc acid in 600 40 

parts of water is added when the condensation is complete, and tfae temperature is 
raised to 40 — 50° C and a pH-value of 6 — 7 is maintained up to the end of the con- 
densation, by adding sodium hydroxide soludon dropwise. The dyestuff formed is 
precipitated by adding sodium chloride. It dyes cotton in fast, green shades. 
45 If a phthalocyanine dyestuff of the formula 45 

— (SOjH)^ 

CuPC-l SOgNH^ 

— SOgNH-^^SO^H 

(CuPc " radical of copper phthalocyanine) 
is used instead of the aminoontfaraquinone menucmed, a green dyestuff is also obtained. 
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Example 5. 

11 parts of 2-amino-5-siilphobenzoic add are diazodsed in the customary mamier. 
The resultmg diazo soluticai is run into a solution of 7.6 parts of l-ethyl-4-metiiyl-6- 
hydioxypyridone-2 in 500 pares of water at O^C and 5 parts of 30% strength sodium 

> hydroxide solution, whereupon an intensely yellow dyestuff is immediately formed, 5 

which is precipitated completely by adding sodium chloride. It dyes wool from an 
acid bath in pure greenish-tinged yellow shades. A brownish-tinged yellow colouration 
is obtained by subsequent chromation. 

If the diazo components specified in colimm II in the following Table are 

) employed instead of 2-amino-5-sulpho*benzoic acid, and the pyridones mentioned 11; 10 

colunin III are employed instead of l-ethyl-4-methyl-6-hydroxy-pyridone-2 as 
couplmg components, further dyestuffs are obtained which produce dyeings of the shades 
specified in colimm IV. 



No. 


Diazo Component 

(Nos.7and8are 
tetrazo components). 


Coupling Component 

X 


Shade on- 
Polyamide 
Fibre • 
Material 




■ 


BO--*- 


1 

R 








a 






1 


Z-Aminobenzene- 
sulphonic acid 


Methyl 


Methyl 


greenish- 
tinged 
yellow 


2 


Naphthylamine- 1 - 
sulphonic acid 


p — iiy ar oxy- 
ethyl 


n-Hexyl 


yellow 




4— Aminobenzene** 
sulphonic acid 


Isopropyl 


Methyl 


greenish- 
tinged 
yellow 


4 


4-(6' ,8'-Disulpho- 
naphth-2 • -ylazo)- 
3 -me t hy IcOii 1 ine 


Bezizyl 


Methyl 


orange 


5 


6-Ace tylamino— 2— 
aniinophenol-4- 
sulphonic acid 


Ethyl 


Isopropyl 


yellow- 
brown 
(Cu- com- 
plex) 


6 


2*-Aminophenol-4 9 6- 
disulphonic acid 


Butyl 


Methyl 


yellow- 
brown 
(Co-com- 
plex) 


7 


4 1 4 ' -Diaminodiphenyl- 
urea-3 » 5 ' -di- 
sulphonic acid 


Ethyl 


Methyl 


reddish- 
tinged 
yellow 


8 


4 ,4 '-Diaminostilbene- 
2,2'-disulphonic acid 


n-Propyl 


Phenyl 


yellow 


9 


2-Aminohenzene- 
sulphonic acid 


Chloro- 
acetyl- 
amino- 
ethyl 


Methyl 


yellow 
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Example 6. 

A solution of 25.3 parts of aniline-2,5-disulphonic acid neutralised with sodium 
carbonate is added to a suspension of 19 parts of cj^anuric chloride in 200 parts of 
ice water. The mixture is kept weakly acid to Congo Red by means of dilute sodium 

> hyroxide soluiion, and is stirred at a temperature of 8*=*C imtil the compotmds have 5 
completely dissolved. A neutral solution of 18.8 parts of 1,3-diamino- 
benzene.4-sulphonic acid is then added. The mixture is warmed 

to 30°C and is slowly neutralised with a solution of sodium 
hydroxide. When condensation is camplete^ diazotisation is effected in the customary 
^ manner with hydrochloric acid and sodium nitrite. A weakly alkaline solution of 15.3 10 

parts of l-ethyl-6-hydroxy-4-methylpyridone-(2) is added to the diazo compaund, 
and the coupling mixture is kept weakly acid to neutral by adding 2 N sodium hydr- 
oxide solution. The dyestuff is precipitated by adding sodium chloride, and is 
filtered off and dried. It dyes cellulose fibres in very pure, strongly greenish-tinged 

> yellow shades. 15 

If t!he same amount of aniline-254-disulphonic acid or appropriate amounts of 
sulphanilic acid, metanilic acid or amhraniiic acid, or mixtures thereof, are employed 
instead of aniline-2,5~disulphonic acid, yellow dyestuff s are obtained which have 
similar properties to the above-mentioned dyestuff. 
^ If l-ethyl-6-hydroxy-4-methyl-pyridone-(2) is replaced by l,4-dimethyl-6- 20 

hydroxy-pyridone-(2), a greenish-tinged yellow dyestuff having good fastness properties 
is obtained. 

Further yellow dycsmffs arc obtained according to Example 6, from the com- 
ponents mentioned in the following Table. 





I 

Acylating Agent 


II 

Diazo Component 


III 

Coupling Component 


1 


CI 


' SO3H 


CH^ 

.... G2M5 


2 


a 

H03S "^f 

CI 




' CH3 


5 


H^-0-NH-C^'*'>C-a 

HOoS '^C'^ 
CI 


n 


M 


4 


1 

CI 




CH3 
C2H5 
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I 

Acylating Agent 


II 

•Mazo CoQponent 


III 

Oouplin(? Component 


5 


5O3H ^ 

S03H V 




CH3 


6 


S^H Sf^^ 
CI 


SO^H 
SO3H 


CH3 


7 


S03H 

CI 




CH3 
C2H5 


8 


>coci 

CI 


/NH2 
H2N-^^S03H 

SO3H 


II 


9 




II 


n' 



Example 7. 

A weakly alkaline solution of 16.8 parts of l-(6'-anunoethyl)-6-hydroxy«-4-niethyl- 
pyridone-C2) (obtained by dissolving in water, witb the addition of sodium hydroxide 
5 solution) is added to the diazo compound obtained from 25.3 parts of aniline-Z^S- 5 

disulphoflic acid, and the coupling mixture is made neutral with sodium carbonate. 
When coupling is complete, a solution of 32.2 parts of 2-phenylamino-4,6-dichloro- 
tria2ine-3'-sulphonic acid is added and condensation is carried out for 2 hours at 30 
lO 40*^C, the pH-value being kept between 6 and 7 by adding 2 N sodium hydroxide 
10 solution (kopwise. The dyesmff formed is then salted out, filtered oif and dried. It 10 

dyes cotton in fast greenish-^tinged yellow shades. 



15 
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The pyridone employed as coupling component is obtained by heating 1-09-amino- 
ethyl)-3-cyano-4-methyl-6-hydroxy-pyridone-(2) in aqueous ISV^ strength suljAuric 
acid until the evolution of CO^ is complete. 

Similar yellow dyestuifs are obtained if equivalent amounts of the xuliowing 
5 diazo components are employed instead of aniline-2,5-disulphonic acid : 5 





Blazo Component 


Colour Shade 
on Cotton 




^•aiiii.no'Dhenol— ^—aulnhon j.c a.cld 


redd ish— 
tinged yellow 


2 


5-Sulphoanthranilic acid 


yellow 


3 


4-( 6 • ,8 • -Disulphonaphth-2 • -ylazo )-2 , 5- 
d ime t ho xy aniline 


orange 


4 


2-Napntnyla2&ine«-1 yp— alsulpiionic acid 


yellow 


5 


2-Kaphthylamine-3 $ 6 , 8-trisulphonic acid 


yellow 


6 


1 -Amino-4-( p-sulphatoethyl-sulphonyl)•- 
benzene 


yellow 


7 


1 -Amino-4(p-Bulphatoethylsulphonamide )- 
benzene 


yellow 


8 


1 -Amino-4-( p-hydroxye thyl-sulphonyl )- 
benzene 


yellow 



Example 8. 

53 parts of the dichlorotriazine dyestuff obtained according to Example 2 are 
dissolved in 1000 parts of water at a pH of 7. A solution of 5.4 parts of 1,4-phenylene- 

10 diamine is added and the condensation is carried out at 40 — 50°C, a pH-value of 6 — 7 

being maintained by adding 2 N sodium hydroxide solution. When condensatian is 
complete^ the bireactive dyestuff, in which the two reactive groups are linked by a 
phenylenediamine bridge, is precipitated by adding sodium chloride. It dyes cotton or 
regenerated cellulose fibres in pure, strongly greenish-tinged yellow shades. 

15 If an equivalent amount of 1,3-phenylenediamine, l,4-phenylenediamine-2-sul- 

phonic acid, 4,4'-diaminostilbene-2,2'-disulphonic acid, 4,4'-dianiinodiphenyl-2,2'r 
disulphonic acid or 4,4'-dia!minodiphenylurea-3,3'-disulphonic acid is employed instead 
of 1,4-phenylenediamine, as the bridging component, dyestuifs having similar properties 
are <^tained. 

20 Example 9. 

17.3 parts of l-aminobenzene-3-sulphonic acid are dissolved in waiter, the solution 
being made neutral by adding sodium hydroxide soludon, and are condensed with 
18.5 parts of cyanuric chloride in the customary manner at 0 — ^5°C. When condensation 
is complete, an aqueous solution of 21 parts of the sodium salt of 1,3-phenylene- 

25 diamine-4-sulphonic acid is added and condiensation is carried out at 25 — 30° C. 

Thereafter the mixture is cooled to O^Q 18.5 parts of cyanuric chloride are added, 
and condensation is carried ooit at a pH of 4 — 6 by adding 2 N sodium hydroxide 
solution dropwise. A further 21 parts of the sodivun salt of l,3-phenylenc-dianiine-4- 
sulphonic acid are now added, the temperature is raised to 30°C and condensation 

30 is carried out at a pH of 6 — 7. The resulting solution is cooled to 0°C by adding ice, is 

acidified with 25 parts by volume of 30% strength hydrochloric acid, and is diazo- 
tised by adding 4 N sodium nitrite solution dropwise, imtil a permanent blue coloura- 
don is obtained on potassiimi iodide starch paper. 



15 



20 



25 
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A solution of 14 parts of l-ethyl-4-niethyl-6-hydroxy-pyridone-2 in 50 parts of 
water, and 9.5 parts of 30% strength sodium hydroxide solution, are added to the 
yellow diazo solution. When coupling is complete, the mixture is neutralised to a pH of 
7 by adding sodium bicarbonate, and the dyestuff is precipitated by sprinkling in 
5 pK>tassium chloride. It dyes cotton in fast greenish-tinged yellow shades. 5 

Example 10. 

12.6 pans of 6-acetylamino-2-aminophenoM-sulphonic acid are suspended at 
0*^C in a mixture of 100 parts of water and 15 parts of 30% strength hydrochloric 
acid, and diazotised by adding 25 parts of 2 N sodium nitrite solution dropwise. The 

10 resulting diazo suspension is added to a solution of 7.7 parts of l-elhyl-4-methyl-6- 10 

hydroxypyridone-2 in 50 parts of water, 50 parts of ice and 5.5 parts of 30% strength 
sodium hydroxide solution, and the pH is slowly adjusted to 7 by adding sodium 
hydroxide soludon dropwise. When coupling is complete, 30 parts of 36% strength 
hydrochloric acid are added and the mixture is boiled tmder reflux for 1 hour to 

15 saponify the acetyl group. The dyestuff which crystallises out on cooling is filtered 15 

off, is dissolved! in 250 parts of water at a pH of 7, and is treated with a solution of 
13 parts of cobalt acetate tetrahydrate. The mixture is boiled under reflux for >20 
minutes, is then allowed) to cool, and the cobalt complex is precipitated by adding 
sodium chloride. It is dissolved in 500 parts of water at 35 — 40°C and is treated with 

20 an aqueous solution of 16.1 parts of 2-'phenylamino-4,6-dichloroitriazine-3'-sulphonic 20 

acid, Condensatioa is carried out at 35 — 40*^C, a pH-value of 6 — 7 being maintained 
by adding 2 N sodium hydroxide solution dropwise. 

When condensation is compete, the dyestuff is precipitated by adding potassium 
chloride. It dyes cellulose fibre material in red-orange, fast shades. 

25 If an equivaleot amount of chromium acetate is employed instead of cobalt 25 

acetate, a dyestuff is obtained which dyes cellulose fibres in fast^ red-brown ^ade& 

Dyeing InstructiQa I. 

2 parts of the dyestuff of Example 1, 1st. paragraph, are dissolved in 100 parts 
of wauer. 

30 A cotton fabric is impregnated on a padder with this solutiw, and the excess 30 

liquid is squeezed out so diat tthe mat^al retains 75% of is weight of dyestuff 
solution. 

The ardcle thus impregnated is dried^ then impregnated at zoom temperature 
in a solution Which contains, per liitr^ 10 g of sodium hydroxide and 300 g of sodium 
35 chloride, squeezed out to 75% liquid uptake, and steamed at 100 to lOl^C for 60 35 

seconds. The ardcle is then rinsed, soaped at the boil for quarter of an hour in a 
0.3% strength sohitixm of an ion-free detergent, rinsed and dried. 

A fixed dyeing which is fast to boiling is obtained. If a cellulose fabric is used 
instead of a cotton fabric, a similarly good result is obtained. 

40 Prmting Instruction: 40 

2 parts of the dyestuff obtained according to Example 2 are mixed widi 20 parts 
of urea, dissolved in 28 parts of water, and stirred into 40 parts of a 5% strength 
sodium alginate thickener. 10 parts of a 10% strength sodium carbonate soludon are 
then added. 

45 A cotton fabric is printed on a roller printing machine using this printing ink, is 45 

dried, and the print obtained is steamed at 105°C for 8 minutes. The printed fabric 
is then thoroughly rinsed in oold and hot water and dried. 

Dyeing Instruction II 

1 part of the dyestuff according to the first Example of the Table of Example 1 
50 and 3 parts of 80% strength acetic acid are dissolved in 4000 parts of water. 100 parts 50 

of polyamide fabric are introduced into this bath at 40°C, the temperature is raised 
to 96 — 98°C over the course of 30 minutes, and the fabric is dyed for 60 minutes 
at the temperature indicated. The dyeing is subsequently well rinsed A strong, 
greenish-tinged yellow dyeing is obtained. 

55 WHAT WE CLAIM IS :— 55 

1. An azo dyestuff wiiich contains an acid substmient which ccmfers solubility 
in water, of die fotrmula: 
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R 

wherein D denotes the radical of a diazo component, R denotes an optionally substituted 
alkyl or cyclohexyl radical and R' denotes an optionally substituted alkyl or aryl 
radical. 

5 2. An azo dyestuff according to claim 1 wherein R and R' each independendy 5 

denotes an alkyl radical with 1 to 4 carbon atoms and D denotes the radical of a 
diazo component of the benzene series. 

3. An azo dyestuif according to claim 1 or 2 which contains a fibre reactive 
radical 

10 4. An azo dyestuif according to claim 3, which contains a fibre reactive radical 10 

in the substituents R and/or R^ 

5. An azo dyestuff according to claim 3, of the formula : 



X 



wherein D' is a sulphobenzene radical, X is a halogen atom and Y is a halogen atom 
15 or an amino^ alkoxy, phenoxy or mercapto radical, R and R' are as defined in claim 15 

1, and the benzene radical can contain further substituents. 

6. An azo dyestuff according to claim 5 in which tihe benzene radical is sub- 
stituted by metal complex-forming groups in the ortho position to the azo bridge. 

7. An azo dyestuff according to claim 5 or 6 wherein D' is a monosuIphcK 

20 benzene radical, Y is an aminobenzene (or naphtfaalene)-disulphonic acid radical, 20 

and R and R' are each a methyl or ethyl radical, 

8. An azo dyestuff according to claim 7, wherein D' contains no furdier sub- 
sdments. 

9. An azo dyesmff according to Claim 4, of die formula 



25 



^''""ll W 25 

(CH2)-IIH-Z 



wherein D is the radical of the diazo component of the benzene or naphthalene series, 
R' is as defined in Claim 1, Z is a fibre reactive radical, and n is a positive integer. 

10. An azo dyestuif according to Claim 9, wherein D contains an acid 
substituent which confers solubility in water. 
30 11. An azo dyestuff according to Claims 8 and 9, wherein Z is a dihalogeno- 30 

triazine radical or a monohalogenotriazine radical which contains an annmonium, 
amino, alkoxy, phenoxy or mercapto radical, bonded to a carbon atom of the 
triazine ring. 

12. An azo dyestuff according to any one of claims 9 to 11, wherein n 

35 denotes an integer from 1 to 4. 35 

13. An azo dyestuff according to Claim 9 of the formula 
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wherein X is a halogen atom, Y is an aminobenzene (or -naphthalene)-suJphonic acid 
radical, is an alkyl radical of 1 to 4 carbon atoms and m ~ 1 or 2. 

14. An azo dyestuff according to Claim 13, wherein X is a chlorine or bromine 
atom. 

5 15. An azo dyestuff according to Claim 13 or 14, wherein R' is a methyl 5 

radical. 

16. A heavy metal (as hereinbefore dehned) complex of an azo dyesmff as 
claimed in any one of Claims 1 to 7 and 9 to 12. 

17. An azo dyestuff or heavy metal complex thereof according to Claim 1 or 

10 16 specifically identified herein. 10 

18. Process for the manufacture of an azo dyestuff as claimed in any one of 
the preceding claims which comprises coupling a diazo componeit derived from an 
amine of the formula : D — ^NH.. with a compound of the formula 

k 

15 wherein D, R and R' are as defined in Claim 1 and optionally reacting the resulting 15 

azo dyestufi* with a merallising agent and/or acylating agent. 

19. Process according to Claim 18 in which a diazo component of the benzene 
series is coupled with a compound of the formula 



(6) 



20 wherein R and R' represent alkyl radicals with 1 to 4 carbon atoms. 20 

20. Process according to Claim 18 or 19 for the manufacture of an azo 

dyestuff as claimed in claim 5 in which the radical of the diazo component contains 

a halogenotriazine group, which is optionally reacted with ammonia or an amine, 

alcohol, phenol or mercaptan, before or after coupling. 
25 21. Process according to Claim 18 in which the azo dyestuff obtained is 25 

treated with a metal donor. 

22. Process according to Claim 18 substantially as hereinbefore described. 

23, Process according to claim 18 substantially as described in any one of 
Examples 1 to 10. 

30 24. An azo dyestuff according to claim 1 or 16 whenever manufactured by a 30 

process as claimed in any one of claims 18 to 23. 

25. Process for dyemg or printing a textile material which comprises dyeing 
or printing it with a dyestuff as claimed in any one of claims 1 to 16 and 24. 

26. A textile material wherever dyed or printed by a process as claimed in 
35 claim 25 
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